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Description
TECHNICAL FIELD

[0001] The present disclosure relates to the field of
communication techniques, in particular to an uplink con-
trol information (UCI) transmitting method, a UCI receiv-
ing method, a terminal, a base station and an apparatus.

BACKGROUND

[0002] InaNewRAT (NR)system, atotal of 5 NR phys-
ical uplink control channel (PUCCH) formats are defined,
which include: formatO, format 1, format 2, format 3 and
format 4. The PUCCH format 0 and format 1 can carry
transmission of uplink control information (UCI) of 1 to 2
bits, and the PUCCH format 2, format 3 and format 4 can
carry transmission of UCI of more than 2 bits. The
PUCCH format 0 and format 2 are short PUCCH and
occupy 1 to 2 symbols to transmit; and PUCCH format
1, format 3 and format 4 are long PUCCH, and occupy
4 to 14 symbols to transmit.

[0003] A scheduling request (SR) can be transmitted
using PUCCH format 0 or format 1. The transmission
period and offset for the SR are preconfigured by high-
layer signaling. The transmission opportunity for the SR
can be determined based on the transmission period and
offset. If a positive SR is present in the SR transmission
opportunity, then the SR is transmitted in a PUCCH for-
mat that is preconfigured for the SR by high-layer sign-
aling. If anegative SR is present, then the SR is not trans-
mitted.

[0004] A hybrid automatic repeat request-acknowl-
edgement (HARQ-ACK) can use any one of the five for-
mats. When the HARQ-ACK includes one or two bits, it
is configured to transmit the HARQ-ACK by using the
PUCCH format 0 or format 1. When the HARQ-ACK in-
cludes more than two bits, one of a plurality of PUCCH
resource sets preconfigured for the terminal is selected
based on the bit count. Each of the PUCCH resource
sets corresponds to a range of bit counts. A PUCCH re-
source is selected from the selected PUCCH resource
set based on the HARQ-ACK resource indication field in
the downlink control information (DCI) format used by
the physical downlink control channel (PDCCH) corre-
sponding to the HARQ-ACK, and the HARQ-ACK is
transmitted on the selected PUCCH resource.

[0005] Periodic channel state information (CSl) can be
configured to be transmitted in the PUCCH format 2 or
format 3 or format 4. The to-be-transmitted periodic CSI
undergoes channel coding and rate matching, and then
is mapped onto PUCCH resource other than pilots for
transmission.

[0006] In summary, with the development and evolve-
ment of mobile communication service demands, organ-
izations such as International Telecommunication Union
(ITU) and 3rd Generation Partnership Project (3GPP)
have started research on new wireless communication
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systems (such as 5G NR (5th generation New RAT)). In
the 5G NR, the HARQ-ACK can be transmitted in the NR
PUCCH format 0 or format 1 or format 2 or format 3 or
format 4, the SR can be transmitted in the NR PUCCH
format O or format 1, and the periodic CSI can be trans-
mitted in the NR PUCCH format 2 or format 3 or format
4. In the NR system, the PUCCH related parameters for
different UCls are configured independently, and the
transmission resources and used PUCCH formats for dif-
ferent UCls are configured independently. For example,
as shown in Fig. 1, when the transmission of one type of
UCI over PUCCH occupies a great quantity of symbols,
multiple transmissions of another type of UCI may occur
in the time domain range of the transmission of the one
type of UCI. Since the terminal can transmit only one
PUCCH on one uplink occasion over one carrier, no def-
inite solution has been provided as to how to transmit the
UCI in this case.

[0007] WO 2017/105158A1 provides a method for a
user equipment for reporting uplink control information.
[0008] WO 2017/132810A1 provides an uplink control
information transmission method and apparatus.

[0009] CN107734688Adisclosesaninformationtrans-
mitting method, comprising the following steps: when the
agreed transmission time of at least two uplink channels
overlaps, determining a transmission mode, and trans-
mitting a target signal according to the transmission
mode, wherein the transmission mode is preset and/or
indicated by a base station, the lengths of transmission
time intervals (TTI) corresponding to at least two uplink
channels in the at least two uplink channels are different,
the uplink channels are data channels or control chan-
nels, and atleast one control channel exists in the at least
two uplink channels.

[0010] WO 2017/132811A1 provides an uplink infor-
mation transmission method and apparatus.

SUMMARY

[0011] It is an object of the present disclosure to pro-
vide an uplink control information transmitting method,
an uplink control information receiving method, a termi-
nal, a base station and an apparatus in order to solve the
problem in the related art that there is no definite uplink
control information transmitting method when transmis-
sion resources for different uplink control information
overlap in the time domain.

[0012] To solve the problem mentioned above, an em-
bodiment of the present disclosure provides a method
for transmitting uplink control information, including: de-
termining afirsttransmission resource for first uplink con-
trol information and second transmission resources for
second uplink control information; and when the first
transmission resource overlaps with the at least two sec-
ond transmission resources in a time domain, transmit-
ting the first uplink control information and at least one
of the second uplink control information simultaneously
on the first transmission resource; wherein the at least
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one ofthe second uplink control information is uplink con-
trol information carried on the at least two second trans-
mission resources that overlap with the first transmission
resource in the time domain.

[0013] The transmitting the first uplink control informa-
tion and at least one of the second uplink control infor-
mation simultaneously on the first transmission resource
includes: transmitting the first uplink control information
and at least two second uplink control information carried
respectively on the at least two second transmission re-
sources simultaneously on the first transmission re-
source.

[0014] The transmitting the first uplink control informa-
tion and at least one of the second uplink control infor-
mation simultaneously on the first transmission resource
includes: transmitting the first uplink control information
and a preset one of at least two second uplink control
information carried respectively on the at least two sec-
ond transmission resources simultaneously on the first
transmission resource.

[0015] Prior to the transmitting the first uplink control
information and at least one of the second uplink control
information simultaneously on the first transmission re-
source, the method further includes: determining that the
first uplink control information and the second uplink con-
trol information are to be transmitted simultaneously.
[0016] The first uplink control information is hybrid au-
tomatic repeat request-ACK information, channel state
information or a scheduling request; the second uplink
control information is hybrid automatic repeat request-
ACK information, channel state information or a sched-
uling request.

[0017] The preset second uplink control information is
determined in at least one of following manners: the pre-
set second uplink control information is a first one of the
at least two second uplink control information carried re-
spectively on the at least two second transmission re-
sources; the preset second uplink control information is
a last one of the at least two second uplink control infor-
mation carried respectively on the at least two deter-
mined as second transmission resources; the preset sec-
ond uplink control information is a second uplink control
information having the highest priority among the at least
two second uplink control information carried respective-
ly on the at least two second transmission resources; and
the preset second uplink control information is second
uplink control information satisfying a processing latency
among the at least two second uplink control information
carried respectively on the at least two second transmis-
sion resources.

[0018] An embodiment of the present disclosure fur-
ther provides a method for receiving uplink control infor-
mation, including: determining a first transmission re-
source for first uplink control information and second
transmission resources for second uplink control infor-
mation; and when the first transmission resource over-
laps with at least two of the second transmission resourc-
es in a time domain, receiving the first uplink control in-
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formation and at least one of the second uplink control
information simultaneously on the first transmission re-
source; wherein the at least one of the second uplink
control information is uplink control information carried
on the at least two second transmission resources that
overlap with the first transmission resource in the time
domain.

[0019] The receiving the first uplink control information
and at least one of the second uplink control information
simultaneously on the first transmission resource in-
cludes: receiving the first uplink control information and
at least two second uplink control information carried re-
spectively on the at least two second transmission re-
sources simultaneously on the first transmission re-
source.

[0020] The receiving the first uplink control information
and at least one of the second uplink control information
simultaneously on the first transmission resource in-
cludes: receiving the first uplink control information and
a preset one of at least two second uplink control infor-
mation carried respectively on the at least two second
transmission resources simultaneously on the first trans-
mission resource.

[0021] Prior to the receiving the first uplink control in-
formation and at least one of the second uplink control
information simultaneously on the first transmission re-
source, the method further includes: determining that the
first uplink control information and the second uplink con-
trol information are to be transmitted simultaneously.
[0022] The first uplink control information is hybrid au-
tomatic repeat request-ACK information, channel state
information or a scheduling request; the second uplink
control information is hybrid automatic repeat request-
ACK information, channel state information or a sched-
uling request.

[0023] The preset second uplink control information is
determined in at least one of following manners: the pre-
set second uplink control information is a first one of the
at least two second uplink control information carried re-
spectively on the at least two second transmission re-
sources; the preset second uplink control information is
a last one of the at least two second uplink control infor-
mation carried respectively on the at least two second
transmission resources; the preset second uplink control
information is a second uplink control information having
the highest priority among the at least two second uplink
control information carried respectively on the at least
two second transmission resources; and the preset sec-
ond uplink control information is second uplink control
information satisfying a processing latency among the at
least two second uplink control information carried re-
spectively on the at least two second transmission re-
sources.

[0024] An embodiment of the present disclosure fur-
ther provides a terminal including a transceiver, a stor-
age, a processor and a computer program stored in the
storage and configured to be executed by the processor.
The processor is configured to read the computer pro-
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gram from the storage to perform a process of determin-
ing a first transmission resource for first uplink control
information and second transmission resources for sec-
ond uplink control information;

when the first transmission resource overlaps with at
least two of the second transmission resources in the
time domain, the transceiver is configured to transmit the
first uplink control information and at least one of the sec-
ond uplink control information simultaneously on the first
transmission resource; wherein the at least one of the
second uplink control information is uplink control infor-
mation carried on the at least two second transmission
resources that overlap with the first transmission re-
source in the time domain.

[0025] The transceiver is further configured to transmit
the first uplink controlinformation and at least two second
uplink control information carried respectively on the at
least two second transmission resources simultaneously
on the first transmission resource.

[0026] The transceiver is further configured to transmit
the first uplink control information and a preset one of at
least two second uplink control information carried re-
spectively on the at least two second transmission re-
sources simultaneously on the first transmission re-
source.

[0027] The processor is further configured to deter-
mine that the first uplink control information and the sec-
ond uplink control information are to be transmitted si-
multaneously.

[0028] The first uplink control information is hybrid au-
tomatic repeat request-ACK information, channel state
information or a scheduling request; the second uplink
control information is hybrid automatic repeat request-
ACK information, channel state information or a sched-
uling request.

[0029] The preset second uplink control information is
determined in at least one of following manners: the pre-
set second uplink control information is a first one of the
at least two second uplink control information carried re-
spectively on the at least two second transmission re-
sources; the preset second uplink control information is
a last one of the at least two second uplink control infor-
mation carried respectively on the at least two second
transmission resources; the preset second uplink control
information is a second uplink control information having
the highest priority among the at least two second uplink
control information carried respectively on the at least
two second transmission resources; and the preset sec-
ond uplink control information is second uplink control
information satisfying a processing latency among the at
least two second uplink control information carried re-
spectively on the at least two second transmission re-
sources.

[0030] An embodiment of the present disclosure fur-
ther provides an apparatus for transmitting uplink control
information, including: a first resource determination
module, configured to determine a first transmission re-
source for first uplink control information and second
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transmission resources for second uplink control infor-
mation; and a transmission module, configured to, when
the first transmission resource overlaps with at least two
of the second transmission resources in the time domain,
transmit the first uplink control information and at least
one of the second uplink control information simultane-
ously on the first transmission resource; wherein the at
least one of the second uplink control information is uplink
control information carried on the at least two second
transmission resources that overlap with the first trans-
mission resource in the time domain.

[0031] An embodiment of the present disclosure fur-
ther provides a computer readable storage medium stor-
ing therein a computer program, wherein the computer
program is configured to be executed by a processor to
implement the steps in the method for transmitting uplink
control information described above.

[0032] An embodiment of the present disclosure fur-
ther provides a base station including a transceiver, a
storage, a processor and a computer program stored in
the storage and configured to be executed by the proc-
essor. The processor is configured to read the computer
program from the storage to perform the process of de-
termining afirsttransmission resource for first uplink con-
trol information and second transmission resources for
second uplink control information;

when the first transmission resource overlaps with at
least two of the second transmission resources in a time
domain, the transceiver is configured to receive the first
uplink control information and at least one of the second
uplink control information simultaneously on the first
transmission resource; wherein the at least one of the
second uplink control information is uplink control infor-
mation carried on the at least two second transmission
resources that overlap with the first transmission re-
source in the time domain.

[0033] The transceiver is further configured to receive
the first uplink control information and atleast two second
uplink control information carried respectively on the at
least two second transmission resources simultaneously
on the first transmission resource.

[0034] The transceiver is further configured to receive
the first uplink control information and a preset one of at
least two second uplink control information carried re-
spectively on the at least two second transmission re-
sources simultaneously on the first transmission re-
source.

[0035] The processor is further configured to deter-
mine that the first uplink control information and the sec-
ond uplink control information are to be transmitted si-
multaneously.

[0036] The first uplink control information is hybrid au-
tomatic repeat request-ACK information, channel state
information or a scheduling request; the second uplink
control information is hybrid automatic repeat request-
ACK information, channel state information or a sched-
uling request.

[0037] The preset second uplink control information is
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determined in at least one of following manners: the pre-
set second uplink control information is a first one of the
at least two second uplink control information carried re-
spectively on the at least two second transmission re-
sources; the preset second uplink control information is
a last one of the at least two second uplink control infor-
mation carried respectively on the at least two second
transmission resources; the preset second uplink control
information is a second uplink control information having
the highest priority among the at least two second uplink
control information carried respectively on the at least
two second transmission resources; and the preset sec-
ond uplink control information is second uplink control
information satisfying a processing latency among the at
least two second uplink control information carried re-
spectively on the at least two second transmission re-
sources.

[0038] An embodiment of the present disclosure fur-
ther provides an apparatus for receiving uplink control
information, including: a second resource determination
module, configured to determine a first transmission re-
source for first uplink control information and second
transmission resources for second uplink control infor-
mation; and a reception module, configured to, when the
first transmission resource overlaps with at least two of
the second transmission resources in the time domain,
receive the first uplink control information and at least
one of the second uplink control information simultane-
ously on the first transmission resource; wherein the at
least one of the second uplink controlinformationis uplink
control information carried on the at least two second
transmission resources that overlap with the first trans-
mission resource in the time domain.

[0039] An embodiment of the present disclosure fur-
ther provides a computer readable storage medium stor-
ing therein a computer program, wherein the computer
program is configured to be executed by a processor to
implement steps in the method for receiving uplink control
information described above.

[0040] The technical solution of the present disclosure
as described above has at least the following beneficial
effects.

[0041] In the uplink control information transmitting
method, uplink control information receiving method, ter-
minal, base station and apparatus according to embod-
iments of the present embodiment, when the first trans-
mission resource overlaps with at leasttwo second trans-
mission resourcesin a time domain, the first uplink control
information and at least one second uplink control infor-
mation are transmitted simultaneously on the first trans-
mission resource. As such, embodiments of the present
embodiment provide a definite uplink control information
transmitting method capable of ensuring normal opera-
tion of the system.

BRIEF DESCRIPTION OF THE DRAWINGS

[0042]
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Fig. 1 illustrates a diagram showing the principle of
transmitting multiple uplink control information in the
related art;

Fig. 2illustrates a flow diagram of a method for trans-
mitting uplink control information according to some
embodiments of the present disclosure;

Fig. 3 illustrates a flow diagram of a method for re-
ceiving uplink control information according to some
embodiments of the present disclosure;

Fig. 4 illustrates a first diagram showing the principle
of transmitting and receiving uplink control informa-
tion in a first example according to some embodi-
ments of the present disclosure;

Fig. 5illustrates a second diagram showing the prin-
ciple of transmitting and receiving uplink control in-
formation in a first example according to some em-
bodiments of the present disclosure;

Fig. 6 illustrates a first diagram showing the principle
of transmitting and receiving uplink control informa-
tion in a second example according to some embod-
iments of the present disclosure;

Fig. 7 illustrates a second diagram showing the prin-
ciple of transmitting and receiving uplink control in-
formation in a second example according to some
embodiments of the present disclosure;

Fig. 8 illustrates a diagram showing the principle of
transmitting and receiving uplink control information
in a third example according to some embodiments
of the present disclosure;

Fig. 9 illustrates a schematic structural view of a ter-
minal and a base station according to some embod-
iments of the present disclosure;

Fig. 10 illustrates a schematic structural view of an
apparatus for transmitting uplink control information
according to some embodiments of the present dis-
closure;

Fig. 11 illustrates a schematic structural view of an
apparatus for receiving uplink control information ac-
cording to some embodiments of the present disclo-
sure.

DETAILED DESCRIPTION

[0043] In order to make the technical problems to be
solved, technical solutions and advantages of the present
disclosure clearer, detailed description will be given be-
low with reference to the drawings and specific embod-
iments.

[0044] As shown in Fig. 2, some embodiments of the
present disclosure provide a method for transmitting up-
link control information. The method includes the follow-
ing steps.

[0045] Step 21: determining a first transmission re-
source for first uplink control information and second
transmission resources for second uplink control infor-
mation.

[0046] In this step, the first uplink control information
is hybrid automatic repeat request-ACK information
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(HARQ-ACK), channel state information (CSI) or a
scheduling request (SR); the second uplink control infor-
mation is HARQ-ACK, CSl or an SR.

[0047] Step 22: when the first transmission resource
overlaps with at least two of the second transmission
resources in a time domain, transmitting the first uplink
control information and at least one of the second uplink
control information simultaneously on the first transmis-
sion resource; wherein the at least one of the second
uplink control information is uplink control information
carried onthe atleast two second transmission resources
that overlap with the first transmission resource in the
time domain.

[0048] Optionally, the first transmission resource oc-
cupies a great quantity of symbols. For example, in the
case that the first transmission resource is a PUCCH
resource, the corresponding PUCCH is a long PUCCH,
possibly occupying 4 to 14 symbols. As the first trans-
mission resource overlaps with at leasttwo second trans-
mission resources in the time domain, the second trans-
mission resources occupy fewer symbols. For example,
in the case that the second transmission resource is a
PUCCH resource, its corresponding PUCCH is a short
PUCCH, possibly occupying 1 to 2 symbols. Of course,
it cannot be ruled out that both the first transmission re-
source and the second transmission resource are long
PUCCH transmission resources, and the first transmis-
sion resource has a time-domain length greater than that
of the second transmission resource. For example, the
first transmission resource occupies 14 symbols in the
time domain, and one of the second transmission re-
sources occupies 4 symbols in the time domain, etc. Of
course, it cannot be ruled out that both the first transmis-
sion resource and the second transmission resource are
short PUCCH transmission resources, and the first trans-
mission resource has a time-domain length greater than
that of the second transmission resource. For example,
the first transmission resource occupies 2 symbols in the
time domain, and one of the second transmission re-
sources occupies 1 symbol in the time domain, etc.
[0049] It is to be noted that, the at least two second
transmission resources that overlap with the first trans-
mission resource in the time domain may be transmission
resources for multiple transmissions of the same type of
second uplink control information, or may be transmis-
sionresources corresponding to differenttypes of second
uplink control information respectively. For example, in
the case that the second uplink control information is CSl,
the second transmission resources may be different
transmission opportunities determined based on differ-
ent periods of the CSI configuration, or may be two CSI
transmission opportunities according to the same trans-
mission period (e.g., when a short period is configured).
For another example, in the case that the second uplink
control information is SR, the second transmission re-
sources may be different transmission opportunities de-
termined based on different periods of the SR configu-
ration, wherein each transmission opportunity may cor-
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respond to a different SR configuration, or the second
transmission resources may be multiple SR transmission
opportunities according to the same SR configuration
(corresponding to the same period) (e.g., when a short
period is configured). For another example, in the case
that the second uplink control information is HARQ-ACK,
the second transmission resources may be different sym-
bol positions determined based on the HARQ-ACK re-
source indication field in different DCls.

[0050] Optionally, in the above embodiment of the
present disclosure, the Step 22 includes Step 221: trans-
mitting the first uplink control information and at least two
second uplink control information carried respectively on
the at least two second transmission resources simulta-
neously on the first transmission resource.

[0051] Alternatively, the Step 22 includes Step 222:
transmitting the first uplink control information and a pre-
set one of at least two second uplink control information
carried respectively on the at least two second transmis-
sion resources simultaneously on the first transmission
resource.

[0052] For example, there are two second transmis-
sion resources that overlap with the first transmission
resource in the time domain, and some embodiments of
the present disclosure provide two transmitting methods.
The first transmitting method includes transmitting the
first uplink control information and two second uplink con-
trol information simultaneously on the first transmission
resource, and the two uplink control information are two
uplink controlinformation on the two second transmission
resources overlapping with the first transmission re-
source. The second transmitting method includes trans-
mitting the first uplink control information and a preset
one of second uplink control information simultaneously
on the first transmission resource. The preset one of sec-
ond uplink control information is one of the two second
uplink controlinformation on the two second transmission
resources overlapping with the first transmission re-
source.

[0053] Further,inthe above embodimentofthe present
disclosure, prior to the Step 22, the transmitting method
further includes determining that the first uplink control
information and the second uplink control information are
to be transmitted simultaneously. Thatis, prior to the Step
22, the terminal needs to determine whether the first up-
link control information and second uplink control infor-
mation are to be transmitted simultaneously. If the first
uplink control information and second uplink control in-
formation are to be transmitted simultaneously, then the
process proceeds to Step 22; otherwise, only the first
uplink control information is transmitted or only the sec-
ond uplink control information is transmitted.

[0054] Optionally, in the above embodiment of the
present disclosure, the preset second uplink control in-
formation is determined in at least one of following man-
ners: the preset second uplink control information is a
first one of the at least two second uplink control infor-
mation carried respectively on the at least two second
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transmission resources; the preset second uplink control
information is a last one of the at least two second uplink
control information carried respectively on the at least
two second transmission resources; the preset second
uplink control information is a second uplink control in-
formation having the highest priority among the at least
two second uplink control information carried respective-
ly on the at least two second transmission resources; and
the preset second uplink control information is second
uplink control information satisfying a processing latency
among the at least two second uplink control information
carried respectively on the at least two second transmis-
sion resources, that is, based on the processing time,
the second uplink control information that can be ready
for transmission before transmission occurs on the first
transmission resource is determined, and the corre-
sponding second uplink control information is the second
uplink control information satisfying the processing laten-
cy. For example, the second uplink control information
that can be acquired before the first uplink control infor-
mation is coded or mapped is the second uplink control
information satisfying the processing latency.

[0055] Itis to be noted that the second uplink control
information satisfying the processing latency may include
one or more second uplink control information. If there
are multiple second uplink control information satisfying
the processing latency, then one second uplink control
information may further be selected among the multiple
second uplink control information depending on other cri-
teria. The other criteria include: the priority of the second
uplink control information, the sequence of the second
uplink control information, or the like, and no specific lim-
itation is imposed here in this respect. Of course, it is
also possible not to incorporate other priorities. Rather,
the multiple second uplink control information satisfying
the processing latency and the first uplink control infor-
mation are transmitted simultaneously.

[0056] In summary, in the method for transmitting up-
link control information according to the above embodi-
ments of the present disclosure, when the first transmis-
sion resource overlaps with the atleasttwo second trans-
mission resources in the time domain, the first uplink con-
trol information and at least one second uplink control
information are transmitted simultaneously on the first
transmission resource. Some embodiments of the
present disclosure provide a definite method for trans-
mitting uplink control information, thereby ensuring nor-
mal operation of the system.

[0057] As shown in Fig. 3, some embodiments of the
present disclosure further provide a method for receiving
uplink control information. The method includes the fol-
lowing steps.

[0058] Step 31: determining a first transmission re-
source for first uplink control information and second
transmission resources for second uplink control infor-
mation.

[0059] In this step, the first uplink control information
is HARQ-ACK, CSl or an SR; the second uplink control
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information is HARQ-ACK, CSl or an SR.

[0060] Step 32: when the first transmission resource
overlaps with at least two of the second transmission
resources in a time domain, receiving the first uplink con-
trol information and at least one of the second uplink con-
trol information simultaneously on the first transmission
resource; wherein the at least one of the second uplink
control information is uplink control information carried
on the at least two second transmission resources that
overlap with the first transmission resource in the time
domain.

[0061] Optionally, the first transmission resource oc-
cupies a great quantity of symbols. For example, in the
case that the first transmission resource is a PUCCH
resource, the corresponding PUCCH is a long PUCCH,
possibly occupying 4 to 14 symbols. As the first trans-
mission resource overlaps with atleast two second trans-
mission resources in the time domain, the second trans-
mission resources occupy fewer symbols. For example,
in the case that the second transmission resource is a
PUCCH resource, its corresponding PUCCH is a short
PUCCH, possibly occupying 1 to 2 symbols. Of course,
it cannot be ruled out that both the first transmission re-
source and the second transmission resource are long
PUCCH transmission resources, and the first transmis-
sion resource has a time-domain length greater than that
of the second transmission resource. For example, the
first transmission resource occupies 14 symbols in the
time domain, and one of the second transmission re-
sources occupies 4 symbols in the time domain, etc. Of
course, it cannot be ruled out that both the first transmis-
sion resource and the second transmission resource are
short PUCCH transmission resources, and the first trans-
mission resource has a time-domain length greater than
that of the second transmission resource. For example,
the first transmission resource occupies 2 symbols in the
time domain, and one of the second transmission re-
sources occupies 1 symbol in the time domain, etc.
[0062] It is to be noted that, the at least two second
transmission resources that overlap with the first trans-
missionresource in the time domain may be transmission
resources for multiple transmissions of the same type of
second uplink control information, or may be transmis-
sion resources corresponding to different types of second
uplink control information respectively. For example, in
the case thatthe second uplink control informationis CSI,
the second transmission resources may be different
transmission opportunities determined based on differ-
ent periods of the CSI configuration, or may be two CSI
transmission opportunities according to the same trans-
mission period (e.g., when a short period is configured).
For another example, in the case that the second uplink
control information is SR, the second transmission re-
sources may be different transmission opportunities de-
termined based on different periods of the SR configu-
ration, wherein each transmission opportunity may cor-
respond to a different SR configuration, or the second
transmission resources may be multiple SR transmission
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opportunities according to the same SR configuration
(corresponding to the same period) (e.g., when a short
period is configured). For another example, in the case
that the second uplink control information is HARQ-ACK,
the second transmission resources may be different sym-
bol positions determined based on the HARQ-ACK re-
source indication field in different DCls.

[0063] Optionally,in some embodiments of the present
disclosure, the Step 32 includes Step 321: receiving the
first uplink control information and at least two second
uplink control information carried respectively on the at
least two second transmission resources simultaneously
on the first transmission resource.

[0064] Alternatively, the Step 32 includes step 322: re-
ceiving the first uplink control information and a preset
one of at least two second uplink control information car-
ried respectively on the at least two second transmission
resources simultaneously on the first transmission re-
source.

[0065] For example, there are two second transmis-
sion resources that overlap with the first transmission
resource in the time domain, and some embodiments of
the present disclosure provide two receiving methods.
The first receiving method includes receiving the first up-
link control information and two second uplink control in-
formation simultaneously on the first transmission re-
source, and the two uplink control information are two
uplink control information on two second transmission
resources overlapping with the first transmission re-
source. The second receiving method includes receiving
the first uplink control information and a preset one of
second uplink control information simultaneously on the
first transmission resource. The preset one of second
uplink control information is one of the two second uplink
control information on the two second transmission re-
sources overlapping with the first transmission resource.
[0066] Further,inthe above embodimentofthe present
disclosure, prior to Step 32, the method further includes
determining that the first uplink control information and
the second uplink control information are to be transmit-
ted simultaneously. That is, prior to Step 32, the base
station needs to determine whether the first uplink control
information and second uplink control information are to
be transmitted simultaneously. If the first uplink control
information and second uplink control information are to
be transmitted simultaneously, then the process pro-
ceeds to Step 32; otherwise, only the first uplink control
information is received or only the second uplink control
information is received.

[0067] Optionally, in the above embodiment of the
present disclosure, the preset second uplink control in-
formation is determined in at least one of following man-
ners: the preset second uplink control information is a
first one of the at least two second uplink control infor-
mation carried respectively on the at least two second
transmission resources; the preset second uplink control
information is a last one of the at least two second uplink
control information carried respectively on the at least
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two second transmission resources; the preset second
uplink control information is a second uplink control in-
formation having the highest priority among the at least
two second uplink control information carried respective-
ly on the atleast two second transmission resources; and
the preset second uplink control information is second
uplink control information satisfying a processing latency
among the atleast two second uplink control information
carried respectively on the at least two second transmis-
sion resources, that is, based on the processing time,
the second uplink control information that can be ready
for transmission before transmission occurs on the first
transmission resource is determined, and the corre-
sponding second uplink control information is the second
uplink control information satisfying the processing laten-
cy. For example, the second uplink control information
that can be acquired before the first uplink control infor-
mation is coded or mapped is the second uplink control
information satisfying the processing latency.

[0068] It is to be noted that the second uplink control
information satisfying the processing latency may include
one or more second uplink control information. If there
are multiple second uplink control information satisfying
the processing latency, then one second uplink control
information may further be selected among the multiple
second uplink control information depending on other cri-
teria. The other criteria include the priority of the second
uplink control information, the sequence of the second
uplink control information, or the like, and no specific lim-
itation is imposed here in this respect. Of course, it is
also possible not to incorporate other priorities. Rather,
the multiple second uplink control information satisfying
the processing latency and the first uplink control infor-
mation are transmitted simultaneously.

[0069] In summary, in the method for receiving uplink
control information according to the above embodiments
of the present disclosure, when the first transmission re-
source overlaps with the atleast two second transmission
resources in the time domain, the first uplink control in-
formation and the at least one second uplink control in-
formation are received simultaneously on the first trans-
mission resource. Some embodiments of the present dis-
closure provide a definite method for receiving uplink
control information, thereby ensuring normal operation
of the system.

[0070] In order to describe the uplink control informa-
tion transmitting method and receiving method according
to some embodiments of the present disclosure in further
details, detailed description of some embodiments of the
present disclosure will be given below with reference to
drawings and examples.

First example

[0071] As shown in Fig. 4 and Fig. 5, the first UCl is
HARQ-ACK, and the second UClis SR. The HARQ-ACK
(abbreviated as AN in Fig. 4) is transmitted in the PUCCH
format 3 or format 4, i.e., the transmission resource for
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HARQ-ACK is PUCCH format 3 or format 4 resource,
and assume that each PUCCH format 3 or format 4 re-
source occupies 8 symbols for transmission. SR is trans-
mitted in PUCCH format 0, i.e., the transmission resource
for SR is PUCCH format 0 resource, and assume that
each PUCCH format 0 resource occupies 2 symbols for
transmission.

[0072] Assuming that two transmission resources for
SR (PUCCH-1 and PUCCH-2 as shown in Fig. 4 and Fig.
5) overlap with the transmission resource for HARQ-ACK
(PUCCH-0 as shown in Fig. 4 and Fig. 5) in the time
domain, it is determined at this time to transmit HARQ-
ACK and SR simultaneously using the transmission re-
source for HARQ-ACK (i.e., the first transmission re-
source). For example, X bits of SR and HARQ-ACK are
transmitted simultaneously on the transmission resource
for HARQ-ACK by means of joint coding, where Xislog,
(K + 1), K is the quantity of configurations of SR over-
lapping with the HARQ-ACK in the time domain, or K is
the quantity of SR configurations configured for the ter-
minal. That is, regardless of whether the SR is positive
SR or negative SR, X bits of SR need to be transmitted.
[0073] In a first implementation, as shown in Fig. 4,
HARQ-ACK and all the SRs overlapping with the HARQ-
ACK are transmitted simultaneously on the transmission
resource for HARQ-ACK. Assuming that two SRs over-
lapping with HARQ-ACK are SR transmission opportu-
nities according to two SR configurations respectively,
the terminal transmits the SRs and HARQ-ACK simulta-
neously on the PUCCH format 3 or format 4 resource for
HARQ-ACK (PUCCH-0) by means of, for example, joint
coding of X bits of SR and HARQ-ACK, where X is de-
termined based on the quantity of SR configurations con-
figured for the terminal. That is, the X bits of SR include
SRs in two SR configurations. As another example,
based on the sequence of SR configuration numbers,
each bit of the X bits corresponds to an SR configuration,
and a bit being 1 or 0 denotes that an SR in this SR
configuration is positive or negative. If it is unknown
whether the SR on a certain SR transmission resource
is a positive SR when the HARQ-ACK is undergoing a
preparatory processing (e.g., channel coding), then the
SR s assumed to be a negative SR. Itis to be noted that,
in this case, the terminal does not need to transmit
PUCCH on the resource for SR.

[0074] Similar to the terminal, the base station side re-
ceives X bits of SR and corresponding HARQ-ACK si-
multaneously on the PUCCH format 3 or format 4 re-
source for HARQ-ACK (PUCCH-0), and then may ac-
quire simultaneously the SR feedback states for multiple
SR configurations based on the correspondence be-
tween various SR configurations and the X bits of SR.
[0075] In a second implementation, as shown in Fig.
5, HARQ-ACK and some of the SRs overlapping with the
HARQ-ACK are transmitted simultaneously on the trans-
mission resource for HARQ-ACK. For example, the SR
on the first SR transmission resource or the SR having
the highest priority among multiple SRs is always select-
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ed (for example, itis assumed that the first SR is selected
based on the service types, feedback periods or the like
corresponding to different SR configurations). The termi-
nal transmits the SR on the first SR transmission resource
and HARQ-ACK simultaneously on the PUCCH format
3 or format 4 resource for HARQ-ACK (PUCCH-0) by
means of, for example, joint coding of the X1 bits of SR
and HARQ-ACK, where X1 is determined based on the
quantity of SR configurations, configured for the terminal,
of SRs overlapping the HARQ-ACK in the SR transmis-
sion opportunities of PUCCH-1. If it is unknown whether
the SRon a certain SR transmission resource is a positive
SR when HARQ-ACK is undergoing a preparatory
processing (e.g., channel coding), then the SR is as-
sumed to be a negative SR. It is to be noted that, in this
case, the terminal does not need to transmit PUCCH on
the resource for SR.

[0076] Similar to the terminal, the base station side re-
ceives X1 bits of SR and corresponding HARQ-ACK si-
multaneously on the PUCCH format 3 or format 4 re-
source for HARQ-ACK (PUCCH-0), and then may deter-
mine the X1 bits of SR as the states of SRs in the SR
transmission opportunities of PUCCH-1 according to a
predetermined rule.

[0077] Itis to be noted that, the method also applies if
the first uplink control information in the first example is
replaced with CSI in another implementation. However,
it needs to be determined whether simultaneous trans-
mission of CSI and SR is supported based on the con-
figuration of the high-layer signaling. If the simultaneous
transmission of CSI and SR is supported, the process
proceeds as described in the first example, otherwise,
only one of them is transmitted, for example, SR is se-
lected and CSl is discarded. The method also applies if,
on the basis that the first uplink control information in the
first example is replaced with CSI, one SR in the first
exampleis further replaced with HARQ-ACK, and HARQ-
ACK is configured to be transmitted in PUCCH format 2
occupying two symbols. In this case, if the method in
which a preset second uplink control information is se-
lected to be transmitted simultaneously with the first up-
link control information is adopted, a type of uplink control
information may be selected based on the priorities of
the types of uplink control information. For example, if
HARQ-ACK has a priority higher than that of SR, HARQ-
ACK is selected and SR is discarded.

[0078] Itis to be noted that, the method also applies if
one SR in the example described above is replaced with
CSl and CSl is configured to be transmitted in PUCCH
format 2 occupying two symbols in another implementa-
tion. In this case, if the method in which a preset second
uplink control information is selected to be transmitted
simultaneously with the first uplink control information is
adopted, a type of uplink control information may be se-
lected based on the priorities of the types of uplink control
information. For example, if SR has a priority higher than
that of CSl, SR is selected and CSl is discarded.
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Second example

[0079] As shown in Fig. 6 and Fig. 7, the first UCl is
HARQ-ACK, and the second UClis CSI. HARQ-ACK (ab-
breviated as AN in Fig. 4) is transmitted in PUCCH format
3 or format 4, i.e., the transmission resource for HARQ-
ACK is PUCCH format 3 or format 4 resource, and as-
sume that each PUCCH format 3 or format 4 resource
occupies 8 symbols for transmission. CSl is transmitted
in PUCCH format 2, i.e., the transmission resource for
CSlis PUCCH format 2 resource, and assume that each
PUCCH format 2 resource occupies 2 symbols for trans-
mission.

[0080] Assuming that two transmission resources for
CSI (PUCCH-1 and PUCCH-2 as shown in Fig. 6 and
Fig. 7) overlap with the transmission resource for HARQ-
ACK (PUCCH-0 as shown in Fig. 6 and Fig. 7) in the time
domain and it is determined based on a configuration of
high-layer signaling that simultaneous transmission of
CSland HARQ-ACK is supported, itis determined at this
time that HARQ-ACK and CSI are to be transmitted si-
multaneously using the HARQ-ACK transmission re-
source (i.e., the first transmission resource). For exam-
ple, CSl and HARQ-ACK are transmitted simultaneously
on the resource for HARQ-ACK by means of joint coding
or independent coding.

[0081] In a first implementation, as shown in Fig. 6,
HARQ-ACK and all the CSls overlapping with the HARQ-
ACK are transmitted simultaneously on the transmission
resource for HARQ-ACK. The terminal transmits two
CSls (A1+A2 bits of CSl) and HARQ-ACK simultaneous-
ly onthe PUCCH format 3 orformat 4 resource for HARQ-
ACK (PUCCH-0). Ifthe CSl on the transmission resource
for a certain CSl is unknown when the HARQ-ACK is
undergoing a preparatory processing (e.g., channel cod-
ing), then the CSl is assumed to be placeholder informa-
tion, such as a preset value (all Os or all Is, etc.). Then
the terminal does not need to transmit PUCCH on the
transmission resource for CSIl. A1 and A2 may be the
same or different. When A1=A2, the A1 bits of CSI and
the A2 bits of CS| may have the same or different specific
contents.

[0082] Similartothe terminal, the base station receives
two CSls and a corresponding HARQ-ACK simultane-
ously on the PUCCH format 3 or format 4 resource for
HARQ-ACK (PUCCH-0), and then may obtain 2 CSI
feedbacks simultaneously, where different CSls may cor-
respond to different service types or may be of different
configuration types.

[0083] In a second implementation, as shown in Fig.
7, HARQ-ACK and some of the CSls overlapping with
the HARQ-ACK are transmitted simultaneously on the
transmission resource for HARQ-ACK. For example, the
CSI on the first CSI transmission resource or the CSI
having the highest priority among multiple CSls is always
selected (for example, it is assumed that the first CSl is
selected based on the configuration type of CSl, the cor-
responding service, etc.), or the CSI whose specific in-
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formation can be acquired when HARQ-ACK is being
prepared for transmission (such as channel coding) is
selected from multiple CSls (since it is necessary to ac-
quire precise CSI information prior to coding when CSI
and HARQ-ACK need to undergo channel coding simul-
taneously, but, assuming that the first CSl is selected,
the CSI measurementresource and the time required for
CSI measurement may not allow the acquisition of actual
CSlatthe momentwhen HARQ-ACK undergoes channel
coding). The terminal transmits the selected CSI (A1 bits
of CSI) and HARQ-ACK simultaneously on the PUCCH
format 3 or format 4 resource for HARQ-ACK (PUCCH-
0), and the terminal does not need to transmit PUCCH
on the transmission resource for CSI.

[0084] Similarto the terminal, the base stationreceives
the selected CSI and corresponding HARQ-ACK simul-
taneously on the PUCCH format 3 or format 4 resource
for HARQ-ACK (PUCCH-0), and may determine, accord-
ing to the same rule as that on the terminal side, which
CSIl transmission resource corresponds to the transmit-
ted CSI.

[0085] Itis to be noted that, the method also applies if
the HARQ-ACK and CSI swap positions in the second
example. That is, assuming that the first UCIl is CSI and
the second UCl is HARQ-ACK and that HARQ-ACK can
be configured to be transmitted in the PUCCH format 0,
the method described above also applies. Further, when
one HARQ-ACK is replaced with SR on the assumption
that the first UCI is CSI and the second UCI is HARQ-
ACK, the method also applies. In this case, if the method
in which a second uplink control information is selected
to be transmitted simultaneously with the first uplink con-
trolinformation is adopted, a type of UCI may be selected
based on the priorities of the types of uplink control in-
formation. Forexample, if HARQ-ACK has a priority high-
er than that of SR, then HARQ-ACK is selected and SR
is discarded.

Third example

[0086] As shown in Fig. 8, the first uplink control infor-
mation is HARQ-ACK and the second uplink control in-
formation is SR. HARQ-ACK (abbreviated as AN in Fig.
8)istransmitted in PUCCH format 1, i.e., the transmission
resource for HARQ-ACK is PUCCH format 1 resource,
and assume that each PUCCH format 1 resource occu-
pies eight symbols for transmission. SR is transmitted in
PUCCH format 0, i.e., the transmission resource for SR
is PUCCH format 0 resource, and assume that one
PUCCH format 0 resource occupies two symbols for
transmission.

[0087] Assuming that two transmission resources for
SR (PUCCH-1 and PUCCH-2 as shown in Fig. 8) overlap
with the transmission resource for HARQ-ACK (PUCCH-
0 as shown in Fig. 8) in the time domain, it is determined
that HARQ-ACK and SR are to be transmitted simulta-
neously using the transmission resource for HARQ-ACK
(i.e., first transmission resource). For example, the fact
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that there is simultaneous transmission of a certain SR
is expressed implicitly by transmitting HARQ-ACK with
cyclic shift corresponding to the selected SR.

[0088] Then, asshowninFig.8, HARQ-ACKand some
of the SRs overlapping with the HARQ-ACK are trans-
mitted simultaneously on the transmission resource for
HARQ-ACK. For example, the SR on the first SR trans-
mission resource or the SR having the highest priority
among multiple SRs is always selected (e.g., it is as-
sumed that the first SR is selected based on the service
types, feedback periods or the like corresponding to dif-
ferent SR configurations).

[0089] The terminal transmits SR and HARQ-ACK si-
multaneously on the PUCCH format 1 resource for
HARQ-ACK (PUCCH-0), and expresses implicitly the
fact that there is simultaneous transmission of a certain
SR by transmitting HARQ-ACK with cyclic shift corre-
sponding to the selected SR. If it is unknown whether the
SR on the transmission resource for a certain SR is a
positive SR when HARQ-ACK is undergoing a prepara-
tory processing (e.g., channel coding), then the SR is
assumed to be a negative SR. In this case, the terminal
does notneedto transmit PUCCH on the resource for SR.
[0090] Similartotheterminal, the base station receives
HARQ-ACK on the PUCCH format 1 resource for HARQ-
ACK (PUCCH-0), and determines, based on the cyclic
shifted resource used by the received HARQ-ACK, which
SR is transmitted simultaneously and whether this SR is
positive.

[0091] Ofcourse,inthiscase, HARQ-ACK and multiple
SRs overlapping with the HARQ-ACK can also be trans-
mitted simultaneously on the resource for HARQ-ACK.
In an approach, a correspondence between the combi-
nation state of multiple SRs and a corresponding cyclic
shift is predefined. The terminal transmits HARQ-ACK
by using the cyclic shift corresponding to the combination
state of multiple SRs, thereby expressing implicitly the
states of multiple SRs. For example, if the first SR is 1
(e.g., representing a positive SR) and the second SR is
0 (e.g., representing a negative SR), HARQ-ACK s trans-
mitted on the transmission resource for HARQ-ACK by
using the cyclic shift corresponding to the combination
state 10 that is agreed or configured in advance. The
base station may use the same manner of mapping to
determine the specific state of each SR of multiple SRs
transmitted by the terminal. In another approach, the
feedback states of multiple SRs are subjected to alogical
operation, such as logical AND or logical OR, and a re-
sultant SR is transmitted simultaneously with HARQ-
ACK on the resource for HARQ-ACK in a specific trans-
mission manner as described above in the third example.
[0092] Itisto be noted that, the method also applies if
HARQ-ACK and SR swap positions in the third example.
That is, the method described above applies assuming
that the first UCI is SR and the second UCI is HARQ-
ACK. In another word, one HARQ-ACK can be selected
to be transmitted simultaneously with SR on the resource
for SR, or multiple HARQ-ACKs and SR may be trans-
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mitted simultaneously on the resource for SR, or multiple
HARQ-ACKSs may be subjected to alogical operation and
the result of the logical operation may be transmitted si-
multaneously with SR on the resource for SR. The state
of SR is expressed implicitly by transmitting HARQ-ACK
on the resource for SR with cyclic shifts corresponding
to different SR states.

[0093] In summary, in the above embodiments of the
present disclosure, when the first transmission resource
and the atleast two second transmission resources over-
lap in the time domain, the first uplink control information
and the at least one second uplink control information
are transmitted simultaneously on the first transmission
resource. Some embodiments of the present disclosure
provide a definite method for transmitting and receiving
uplink control information, thereby ensuring normal op-
eration of the system.

[0094] As shown in Fig. 9, some embodiments of the
present disclosure further provide a terminal including a
transceiver 920, a storage 910, a processor 900 and a
computer program stored in the storage 910 and config-
ured to be executed by the processor 900. The processor
900 is configured to read the computer program from the
storage 910 to perform the process of determining a first
transmission resource for first uplink control information
and second transmission resources for second uplink
control information; when the first transmission resource
overlaps with at least two of the second transmission
resources in the time domain, the transceiver 920 is con-
figured to transmit the first uplink control information and
at least one of the second uplink control information si-
multaneously on the first transmission resource; wherein
the at least one of the second uplink control information
is the uplink control information carried on the at least
two second transmission resources that overlap with the
first transmission resource in the time domain.

[0095] Optionally, in the above embodiments of the
present disclosure, the transceiver 920 is further config-
ured to transmit the first uplink control information and at
least two second uplink control information carried re-
spectively on the at least two second transmission re-
sources simultaneously on the first transmission re-
source.

[0096] Optionally, in the above embodiments of the
present disclosure, the transceiver 920 is further config-
ured to transmit the first uplink control information and a
preset one of at least two second uplink control informa-
tion carried respectively on the at least two second trans-
mission resources simultaneously on the first transmis-
sion resource.

[0097] Optionally, in the above embodiments of the
present disclosure, the processor 900 is further config-
ured to determine that the first uplink control information
and the second uplink control information are to be trans-
mitted simultaneously.

[0098] Optionally, in the above embodiments of the
present disclosure, the first uplink control information is
hybrid automatic repeat request-ACK information, chan-
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nel state information or a scheduling request; the second
uplink control information is hybrid automatic repeat re-
quest-ACK information, channel state information or a
scheduling request.

[0099] Optionally, in the above embodiments of the
present disclosure, the preset second uplink control in-
formation is determined in at least one of following man-
ners: the preset second uplink control information is a
first one of the at least two second uplink control infor-
mation carried respectively on the at least two second
transmission resources; the preset second uplink control
information is a last one of the at least two second uplink
control information carried respectively on the at least
two second transmission resources; the preset second
uplink control information is a second uplink control in-
formation having the highest priority among the at least
two second uplink control information carried respective-
ly on the at least two second transmission resources; and
the preset second uplink control information is second
uplink control information satisfying a processing latency
among the at least two second uplink control information
carried respectively on the at least two second transmis-
sion resources.

[0100] In summary, in the above embodiments of the
present disclosure, when the first transmission resource
and the atleast two second transmission resources over-
lap in the time domain, the first uplink control information
and at least one of the second uplink control information
are transmitted simultaneously on the first transmission
resource. Some embodiments of the present disclosure
provide a definite method for transmitting uplink control
information, thereby ensuring normal operation of the
system.

[0101] Itis to be noted that, the terminal according to
some embodiments of the present disclosure is a termi-
nal capable of performing the uplink control information
transmitting method described above, and all the embod-
iments of the uplink control information transmitting meth-
od described above apply to this terminal and may
achieve the same or similar beneficial effects.

[0102] AsshowninFig. 10, some embodiments of the
presentdisclosure further provide an apparatus for trans-
mitting uplink control information, including: a first re-
source determination module 100, configured to deter-
mine a first transmission resource for first uplink control
information and second transmission resources for sec-
ond uplink control information; and a transmission mod-
ule 110, configured to, when the first transmission re-
source overlaps with at least two of the second transmis-
sion resources in the time domain, transmit the first uplink
control information and at least one of the second uplink
control information simultaneously on the first transmis-
sion resource; wherein the at least one of the second
uplink control information is uplink control information
carried onthe atleast two second transmission resources
that overlap with the first transmission resource in the
time domain.

[0103] Optionally, in the above embodiments of the
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present disclosure, the transmission module includes: a
first transmission submodule, configured to transmit the
first uplink control information and at least two second
uplink control information carried respectively on the at
least two second transmission resources simultaneously
on the first transmission resource.

[0104] Optionally, in the above embodiments of the
present disclosure, the transmission module includes: a
second transmission submodule, configured to transmit
the first uplink control information and a preset one of at
least two second uplink control information carried re-
spectively on the at least two second transmission re-
sources simultaneously on the first transmission re-
source.

[0105] Optionally, in the above embodiments of the
present disclosure, the apparatus furtherincludes: a sec-
ond determination module, configured to determine that
the first uplink control information and the second uplink
control information are to be transmitted simultaneously.
[0106] Optionally, in the above embodiments of the
present disclosure, the first uplink control information is
hybrid automatic repeat request-ACK information, chan-
nel state information or a scheduling request; the second
uplink control information is hybrid automatic repeat re-
quest-ACK information, channel state information or a
scheduling request.

[0107] Optionally, in the above embodiments of the
present disclosure, the preset second uplink control in-
formation is determined in at least one of following man-
ners: the preset second uplink control information is a
first one of the at least two second uplink control infor-
mation carried respectively on the at least two second
transmission resources; the preset second uplink control
information is a last one of the at least two second uplink
control information carried respectively on the at least
two second transmission resources; the preset second
uplink control information is a second uplink control in-
formation having the highest priority among the at least
two second uplink control information carried respective-
ly on the atleast two second transmission resources; and
the preset second uplink control information is second
uplink control information satisfying a processing latency
among the at least two second uplink control information
carried respectively on the at least two second transmis-
sion resources.

[0108] In summary, in the above embodiments of the
present disclosure, when the first transmission resource
and the atleast two second transmission resources over-
lap in the time domain, the first uplink control information
and the at least one of the second uplink control infor-
mation are transmitted simultaneously on the first trans-
mission resource. Some embodiments of the present dis-
closure provide a definite method for transmitting uplink
control information, thereby ensuring normal operation
of the system.

[0109] Itisto be noted that, the apparatus for transmit-
ting uplink control information according to some embod-
iments of the present disclosure is an uplink control in-
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formation transmitting apparatus capable of performing
the method for transmitting uplink control information de-
scribed above, and all the embodiments of the uplink
control information transmitting method described above
apply to this transmitting apparatus and may achieve the
same or similar beneficial effects.

[0110] Some embodiments of the present disclosure
further provide a computer readable storage medium
storing therein a computer program, wherein the compu-
ter program is configured to be executed by a processor
to implement various processes of the embodiments of
the method for transmitting uplink control information de-
scribed above, and may achieve the same technical ef-
fects. No detailed description is given here to avoid rep-
etition. The computer readable storage medium is, for
example, a read-only memory (ROM), a random access
memory (RAM), a magnetic disk, an optic disc, or the like.
[0111] As shown in Fig. 9, some embodiments of the
presentdisclosure further provides a base station, includ-
ing a transceiver 920, a storage 910, a processor 900
and a computer program stored in the storage 910 and
configured to be executed by the processor 900. The
processor 900 is configured to read the computer pro-
gram from the storage 910 to perform the process of de-
termining afirst transmission resource for first uplink con-
trol information and second transmission resources for
second uplink control information; when the first trans-
mission resource overlaps with at least two of the second
transmission resources in the time domain, the transceiv-
er 920 is configured to receive the first uplink control in-
formation and at least one of the second uplink control
information simultaneously on the first transmission re-
source; wherein the at least one of the second uplink
control information is uplink control information carried
on the at least two second transmission resources that
overlap with the first transmission resource in the time
domain.

[0112] Optionally, in the above embodiments of the
present disclosure, the transceiver 920 is further config-
ured to receive the first uplink control information and at
least two second uplink control information carried re-
spectively on the at least two second transmission re-
sources simultaneously on the first transmission re-
source.

[0113] Optionally, in the above embodiments of the
present disclosure, the transceiver 920 is further config-
ured to receive the first uplink control information and a
preset one of at least two second uplink control informa-
tion carried respectively on the atleast two second trans-
mission resources simultaneously on the first transmis-
sion resource.

[0114] Optionally, in the above embodiments of the
present disclosure, the transceiver 900 is further config-
ured to determine that the first uplink control information
and the second uplink control information are to be trans-
mitted simultaneously.

[0115] Optionally, in the above embodiments of the
present disclosure, the first uplink control information is
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hybrid automatic repeat request-ACK information, chan-
nel state information or a scheduling request; the second
uplink control information is hybrid automatic repeat re-
quest-ACK information, channel state information or a
scheduling request.

[0116] Optionally, in the above embodiments of the
present disclosure, the preset second uplink control in-
formation is determined in at least one of following man-
ners: the preset second uplink control information is a
first one of the at least two second uplink control infor-
mation carried respectively on the at least two second
transmission resources; the preset second uplink control
information is a last one of the at least two second uplink
control information carried respectively on the at least
two second transmission resources; the preset second
uplink control information is a second uplink control in-
formation having the highest priority among the at least
two second uplink control information carried respective-
ly on the atleast two second transmission resources; and
the preset second uplink control information is second
uplink control information satisfying a processing latency
among the atleast two second uplink control information
carried respectively on the at least two second transmis-
sion resources.

[0117] In summary, in the above embodiments of the
present disclosure, when the first transmission resource
and the atleast two second transmission resources over-
lap in the time domain, the first uplink control information
and the at least one second uplink control information
are received simultaneously on the first transmission re-
source. Some embodiments of the present disclosure
provide a definite method for receiving uplink control in-
formation, thereby ensuring normal operation of the sys-
tem.

[0118] Itis to be noted that the base station according
to some embodiments of the present disclosure is a base
station capable of performing the method for receiving
uplink control information described above, and all the
embodiments of the uplink control information receiving
method described above apply to this base station and
may achieve the same or similar beneficial effects.
[0119] As shown in Fig. 11, some embodiments of the
present embodiment further provide an apparatus for re-
ceiving uplink control information, including: a second
resource determination module 111, configured to deter-
mine a first transmission resource for first uplink control
information and second transmission resources for sec-
ond uplink control information; and a reception module
112, configured to, when the first transmission resource
overlaps with at least two of the second transmission
resources in the time domain, receive the first uplink con-
trol information and at least one of the second uplink con-
trol information simultaneously on the first transmission
resource; wherein the at least one of the second uplink
control information is uplink control information carried
on the at least two second transmission resources that
overlap with the first transmission resource in the time
domain.
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[0120] Optionally, in the above embodiments of the
present disclosure, the reception module includes: a first
reception submodule, configured to receive the first up-
link control information and at least two second uplink
control information carried respectively on the at least
two second transmission resources simultaneously on
the first transmission resource.

[0121] Optionally, in the above embodiments of the
presentdisclosure, the reception module includes: a sec-
ond reception submodule, configured to receive the first
uplink control information and a preset one of at least two
second uplink control information carried respectively on
the at least two second transmission resources simulta-
neously on the first transmission resource.

[0122] Optionally, in the above embodiments of the
present disclosure, the apparatus further includes: a first
determination module, configured to determine that the
first uplink control information and the second uplink con-
trol information are to be transmitted simultaneously.
[0123] Optionally, in the above embodiments of the
present disclosure, the first uplink control information is
hybrid automatic repeat request-ACK information, chan-
nel state information or a scheduling request; the second
uplink control information is hybrid automatic repeat re-
quest-ACK information, channel state information or a
scheduling request.

[0124] Optionally, in the above embodiments of the
present disclosure, the preset second uplink control in-
formation is determined in at least one of following man-
ners: the preset second uplink control information is a
first one of the at least two second uplink control infor-
mation carried respectively on the at least two second
transmission resources; the preset second uplink control
information is a last one of the at least two second uplink
control information carried respectively on the at least
two second transmission resources; the preset second
uplink control information is a second uplink control in-
formation having the highest priority among the at least
two second uplink control information carried respective-
ly on the at least two second transmission resources; and
the preset second uplink control information is second
uplink control information satisfying a processing latency
among the at least two second uplink control information
carried respectively on the at least two second transmis-
sion resources.

[0125] In summary, in the above embodiments of the
present disclosure, when the first transmission resource
and the atleast two second transmission resources over-
lap in the time domain, the first uplink control information
and the at least one second uplink control information
are received simultaneously on the first transmission re-
source. Some embodiments of the present disclosure
provide a definite method for receiving uplink control in-
formation, thereby ensuring normal operation of the sys-
tem.

[0126] Itis to be noted that the apparatus for receiving
uplink control information according to some embodi-
ments of the present disclosure is an uplink control infor-
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mation receiving apparatus capable of performing the
method for receiving uplink control information described
above, and all the embodiments of the uplink control in-
formation receiving method described above apply to this
receiving apparatus and may achieve the same or similar
beneficial effects.

[0127] Some embodiments of the present disclosure
further provide a computer readable storage medium
storing therein a computer program, wherein the compu-
ter program is configured to be executed by a processor
to implement various processes of the embodiments of
the method for receiving uplink control information de-
scribed above, and may achieve the same technical ef-
fects. No detailed description is given here to avoid rep-
etition. The computer readable storage medium is, for
example, a read-only memory (ROM), a random access
memory (RAM), a magnetic disk, an optic disc, or the like.
[0128] It is to be noted that, in this specification, the
terms "including", "include" or any other variant thereof
are intended to cover non-exclusive inclusion, so that a
process, method, article or device including a series of
elements includes not only those elements, but also other
elements not explicitly listed, or elements inherent to
such aprocess, method, article or device. Without further
restrictions, the element preceded by the expression "in-
clude a ..." does not exclude the presence of other iden-
tical elements in the process, method, article or device
including this element.

[0129] Through the description of the above embodi-
ments, those skilled in the art can clearly understand that
the method of the above embodiments can be imple-
mented by software plus a necessary general hardware
platform, and of course it can also be implemented by
hardware, but the former is a better implementation in
many cases. Based on such a understanding, the essen-
tial parts or those parts contributing to related art of tech-
nical solutions of the present disclosure can be embodied
in the form of software products, which are stored in a
storage medium (such as ROM/RAM, magnetic disk, op-
tic disc) and include several instructions to cause a ter-
minal (which can be a mobile phone, a computer, a serv-
er, an air conditioner, or network equipment, etc.) to per-
form the methods described in various embodiments of
the present disclosure.

Claims

1. A method for transmitting uplink control information,
characterized by comprising:

determining afirst transmission resource for first
uplink control information and second transmis-
sion resources for second uplink control infor-
mation (21); and

when the first transmission resource overlaps
with at least two of the second transmission re-
sources in a time domain, transmitting the first
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uplink control information and at least one of the
second uplink control information simultaneous-
ly on the first transmission resource (22); where-
in the at least one of the second uplink control
information is at least one of uplink control infor-
mation carried on the at least two second trans-
mission resources that overlap with the first
transmission resource in the time domain.

The method according to claim 1, wherein the trans-
mitting the first uplink control information and at least
one of the second uplink control information simul-
taneously on the first transmission resource com-
prises:

transmitting the first uplink control information
and at least two second uplink control informa-
tion carried respectively on the at least two sec-
ond transmission resources simultaneously on
the first transmission resource;

or,

transmitting the first uplink control information
and a preset one of at least two second uplink
control information carried respectively on the
at least two second transmission resources si-
multaneously on the first transmission resource.

The method according to claim 1, wherein, prior to
the transmitting the first uplink control information
and at least one of the second uplink control infor-
mation simultaneously on the first transmission re-
source, the method further comprises:

determining that the first uplink control information
and the second uplink control information are to be
transmitted simultaneously.

The method according to claim 1, wherein the first
uplink control information is hybrid automatic repeat
request-ACK information, channel state information
or a scheduling request; the second uplink control
information is hybrid automatic repeat request-ACK
information, channel state information or a schedul-
ing request.

The method according to claim 2, wherein the preset
second uplink control information is determined in at
least one of following manners:

the preset second uplink control information is
a first one of the at least two second uplink con-
trol information carried respectively on the at
least two second transmission resources;

the preset second uplink control information is
a last one of the at least two second uplink con-
trol information carried respectively on the at
least two second transmission resources;

the preset second uplink control information is
a second uplink control information having the
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highest priority among the at least two second
uplink control information carried respectively
on the atleast two second transmission resourc-
es; and

the preset second uplink control information is
second uplink control information satisfying a
processing latency among the at least two sec-
ond uplink control information carried respec-
tively on the at least two second transmission
resources.

6. A method for receiving uplink control information,

characterized by comprising:

determining afirst transmission resource for first
uplink control information and second transmis-
sion resources for second uplink control infor-
mation (31); and

when the first transmission resource overlaps
with at least two of the second transmission re-
sources in a time domain, receiving the first up-
link control information and at least one of the
second uplink control information simultaneous-
ly on the first transmission resource (32); where-
in the at least one of the second uplink control
information is at least one of uplink control infor-
mation carried on the at least two second trans-
mission resources that overlap with the first
transmission resource in the time domain.

The method according to claim 6, wherein the re-
ceiving the first uplink control information and atleast
one of the second uplink control information simul-
taneously on the first transmission resource com-
prises:

receiving the first uplink control information and
at least two second uplink control information
carried respectively on the at least two second
transmission resources simultaneously on the
first transmission resource;

or,

receiving the first uplink control information and
apresetone of atleast two second uplink control
information carried respectively on the at least
two second transmission resources simultane-
ously on the first transmission resource.

The method according to claim 6, wherein, prior to
the receiving the first uplink control information and
at least one of the second uplink control information
simultaneously on the first transmission resource,
the method further comprises:

determining that the first uplink control informa-
tion and the second uplink control information
are to be transmitted simultaneously;

and/or,
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wherein the first uplink control information is hy-
brid automatic repeat request-ACK information,
channel state information or a scheduling re-
quest; the second uplink control information is
hybrid automatic repeat request-ACK informa-
tion, channel state information or a scheduling
request.

30

transmit the first uplink control information and
at least two second uplink control information
carried respectively on the at least two second
transmission resources simultaneously on the
first transmission resource;

or,

the transmission module (110) comprises:

a second transmission submodule, configured

9. Themethod according to claim 7, wherein the preset
second uplink control information is determined inat 70
least one of following manners:

totransmitthe first uplink control information and
apresetone of at least two second uplink control
information carried respectively on the at least
two second transmission resources simultane-
the preset second uplink control information is ously on the first transmission resource.

a first one of the at least two second uplink con-

trol information carried respectively on the at 75 12. The apparatus according to claim 11, wherein the
least two second transmission resources; preset second uplink control information is deter-

the preset second uplink control information is mined in at least one of following manners:

a last one of the at least two second uplink con-
trol information carried respectively on the at

transmission module (110) comprises:

a first transmission submodule, configured to

16

the preset second uplink control information is

least two second transmission resources; 20 a first one of the at least two second uplink con-
the preset second uplink control information is trol information carried respectively on the at
a second uplink control information having the least two second transmission resources;
highest priority among the at least two second the preset second uplink control information is
uplink control information carried respectively a last one of the at least two second uplink con-
onthe atleasttwo second transmissionresourc- 25 trol information carried respectively on the at
es; and least two second transmission resources;
the preset second uplink control information is the preset second uplink control information is
second uplink control information satisfying a a second uplink control information having the
processing latency among the at least two sec- highest priority among the at least two second
ond uplink control information carried respec- 30 uplink control information carried respectively
tively on the at least two second transmission on the atleast two second transmission resourc-
resources. es; and
the preset second uplink control information is
10. An apparatus for transmitting uplink control informa- second uplink control information satisfying a
tion, characterized by comprising: 35 processing latency among the at least two sec-
ond uplink control information carried respec-
a first resource determination module (100), tively on the at least two second transmission
configured to determine a first transmission re- resources.
source for first uplink control information and
second transmission resources for second up- 40 13. Anapparatus for receiving uplink controlinformation,
link control information; and characterized by comprising:
a transmission module (110), configured to,
when the first transmission resource overlaps a second resource determination module (111),
with at least two of the second transmission re- configured to determine a first transmission re-
sources inatime domain, transmitthe firstuplink 45 source for first uplink control information and
control information and at least one of the sec- second transmission resources for second up-
ond uplink controlinformation simultaneously on link control information; and
the first transmission resource; wherein the at a reception module (112), configured to, when
least one of the second uplink control informa- the first transmission resource overlaps with at
tion is at least one of uplink control information 50 least two of the second transmission resources
carried on the at least two second transmission in a time domain, receive the first uplink control
resources that overlap with the first transmission information and atleast one of the second uplink
resource in the time domain. control information simultaneously on the first
transmission resource; wherein the at least one
11. The apparatus according to claim 10, wherein the 55 of the second uplink control information is at

least one of uplink control information carried on
the at least two second transmission resources
that overlap with the first transmission resource
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in the time domain.

14. The apparatus according to claim 13, wherein the

reception module (112) comprises:

a first reception submodule, configured to re-
ceive the first uplink control information and at
least two second uplink control information car-
ried respectively on the at least two second
transmission resources simultaneously on the
first transmission resource;

or,

the reception module (112) comprises:
asecondreception submodule, configured to re-
ceive the first uplink control information and a
preset one of at least two second uplink control
information carried respectively on the at least
two second transmission resources simultane-
ously on the first transmission resource.

15. The apparatus according to claim 14, wherein the

preset second uplink control information is deter-
mined in at least one of following manners:

the preset second uplink control information is
a first one of the at least two second uplink con-
trol information carried respectively on the at
least two second transmission resources;

the preset second uplink control information is
a last one of the at least two second uplink con-
trol information carried respectively on the at
least two second transmission resources;

the preset second uplink control information is
a second uplink control information having the
highest priority among the at least two second
uplink control information carried respectively
onthe atleasttwo second transmission resourc-
es; and

the preset second uplink control information is
second uplink control information satisfying a
processing latency among the at least two sec-
ond uplink control information carried respec-
tively on the at least two second transmission
resources.

Patentanspriiche

Verfahren zum Ubertragen von Aufwartsstrecken-
Steuerinformationen, gekennzeichnet durch die
folgenden Schritte:

Bestimmen einer ersten Ubertragungsressour-
ce fur erste Aufwartsstrecken-Steuerinformati-
onen und zweiter Ubertragungsressourcen fiir
zweite Aufwartsstrecken-Steuerinformationen
(21); und

wenn sich die erste Ubertragungsressource mit

10

15

20

25

30

35

40

45

50

55

17

mindestens zwei der zweiten Ubertragungsres-
sourcen in einem Zeitbereich Uberschneidet,
gleichzeitiges Ubertragen der ersten Aufwarts-
strecken-Steuerinformationen und mindestens
einer der zweiten Aufwartsstrecken-Steuerin-
formationen auf der ersten Ubertragungsres-
source (22); wobei die mindestens eine der
zweiten Aufwartsstrecken-Steuerinformationen
mindestens eine der Aufwartsstrecken-Steuer-
informationen ist, die auf den mindestens zwei
zweiten Ubertragungsressourcen transportiert
werden, die sich mit der ersten Ubertragungs-
ressource in dem Zeitbereich Uberschneiden.

Verfahren nach Anspruch 1, wobei das gleichzeitige
Ubertragen der ersten Aufwértsstrecken-Steuerin-
formationen und mindestens einer der zweiten Auf-
wartsstrecken-Steuerinformationen auf der ersten
Ubertragungsressource umfasst:

Ubertragen der ersten Aufwartsstrecken-Steu-
erinformationen und mindestens zweier zweiter
Aufwartsstrecken-Steuerinformationen, die je-
weils auf den mindestens zwei zweiten Ubertra-
gungsressourcen transportiert werden, gleich-
zeitig auf der ersten Ubertragungsressource;
oder,

Ubertragen der ersten Aufwartsstrecken-Steu-
erinformationen und einer voreingestellten von
mindestens zwei zweiten Aufwartsstrecken-
Steuerinformationen, die jeweils auf den min-
destens zwei zweiten Ubertragungsressourcen
transportiert werden, gleichzeitig auf der ersten
Ubertragungsressource.

Verfahren nach Anspruch 1, wobei das Verfahren
vor der gleichzeitigen Ubertragung der ersten Auf-
wartsstrecken-Steuerinformationen und mindes-
tens einer der zweiten Aufwartsstrecken-Steuerin-
formationen auf der ersten Ubertragungsressource
ferner umfasst:

Bestimmen, dass die erste Aufwartsstrecken-Steu-
erinformation und die zweite Aufwartsstrecken-
Steuerinformation gleichzeitig zu Uibertragen sind.

Verfahren nach Anspruch 1, wobei die erste Auf-
wartsstrecken-Steuerinformation eine hybride auto-
matische  Wiederholungsanforderung-ACK-Infor-
mation, eine Kanalzustandsinformation oder eine
Zeitplanungsanforderung ist; die zweite Aufwarts-
strecken-Steuerinformation eine hybride automati-
sche Wiederholungsanforderung-ACK-Information,
eine Kanalzustandsinformation oder eine Zeitpla-
nungsanforderung ist.

Verfahren nach Anspruch 2, wobei die voreingestell-
te zweite Aufwartsstrecken-Steuerinformation auf
mindestens eine der folgenden Weisen bestimmt
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wird:

die voreingestellte zweite Aufwartsstrecken-
Steuerinformation ist eine erste der mindestens
zwei zweiten Aufwartsstrecken-Steuerinforma-
tionen, die jeweils auf den mindestens zwei
zweiten Ubertragungsressourcen transportiert
werden;

die voreingestellte zweite Aufwartsstrecken-
Steuerinformation st eine letzte der mindestens
zwei zweiten Aufwartsstrecken-Steuerinforma-
tionen, die jeweils auf den mindestens zwei
zweiten Ubertragungsressourcen transportiert
werden;

die voreingestellte zweite Aufwartsstrecken-
Steuerinformation ist eine zweite Aufwartsstre-
cken-Steuerinformation, die die hochste Priori-
tatunter den mindestens zwei zweiten Aufwarts-
strecken-Steuerinformationen hat, die jeweils
aufden mindestens zwei zweiten Ubertragungs-
ressourcen transportiert werden; und

die voreingestellte zweite Aufwartsstrecken-
Steuerinformation ist eine zweite Aufwartsstre-
cken-Steuerinformation, die eine Verarbei-
tungslatenz unter den mindestens zwei zweiten
Aufwartsstrecken-Steuerinformationen erfillt,
die jeweils auf den mindestens zwei zweiten
Ubertragungsressourcen transportiert werden.

6. Verfahren zum Empfang von Aufwartsstrecken-

Steuerinformationen, gekennzeichnet durch die
folgenden Schritte:

Bestimmen einer ersten Ubertragungsressour-
ce fur erste Aufwartsstrecken-Steuerinformati-
onen und zweiter Ubertragungsressourcen fiir
zweite Aufwartsstrecken-Steuerinformationen
(31); und

wenn sich die erste Ubertragungsressource mit
mindestens zwei der zweiten Ubertragungsres-
sourcen in einem Zeitbereich iberlappt, gleich-
zeitiges Empfangen der ersten Aufwartsstre-
cken-Steuerinformationen und mindestens ei-
ner der zweiten Aufwartsstrecken-Steuerinfor-
mationen auf der ersten Ubertragungsressour-
ce (32); wobei die mindestens eine der zweiten
Aufwartsstrecken-Steuerinformationen ~ min-
destens eine der Aufwartsstrecken-Steuerinfor-
mationen ist, die auf den mindestens zwei zwei-
ten Ubertragungsressourcen transportiert wer-
den, die sich mit der ersten Ubertragungsres-
source in dem Zeitbereich Uberlappen.

Verfahren nach Anspruch 6, wobei das gleichzeitige
Empfangen der ersten Aufwartsstrecken-Steuerin-
formationen und mindestens einer der zweiten Auf-
wartsstrecken-Steuerinformationen auf der ersten
Ubertragungsressource umfasst:
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Empfangen der ersten Aufwartsstrecken-Steu-
erinformationen und mindestens zweier zweiter
Aufwartsstrecken-Steuerinformationen, die je-
weils auf den mindestens zwei zweiten Ubertra-
gungsressourcen transportiert werden, gleich-
zeitig auf der ersten Ubertragungsressource;
oder,

Empfangen der ersten Aufwartsstrecken-Steu-
erinformationen und einer voreingestellten von
mindestens zwei zweiten Aufwartsstrecken-
Steuerinformationen, die jeweils auf den min-
destens zwei zweiten Ubertragungsressourcen
transportiert werden, gleichzeitig auf der ersten
Ubertragungsressource.

Verfahren nach Anspruch 6, wobei das Verfahren
vordem gleichzeitigen Empfang der ersten Aufwarts-
strecken-Steuerinformationen und mindestens einer
der zweiten Aufwartsstrecken-Steuerinformationen
auf der ersten Ubertragungsressource ferner um-
fasst:

Feststellen, dass die erste Aufwértsstrecken-
Steuerinformation und die zweite Aufwartsstre-
cken-Steuerinformation gleichzeitig zu tbertra-
gen sind;

und/oder,

wobei die erste Aufwartsstrecken-Steuerinfor-
mation eine hybride automatische Wiederho-
lungsanforderung-ACK-Information, eine Ka-
nalzustandsinformation oder eine Zeitplanungs-
anforderung ist; die zweite Aufwartsstrecken-
Steuerinformation eine hybride automatische
Wiederholungsanforderung-ACK-Information,
eine Kanalzustandsinformation oder eine Zeit-
planungsanforderung ist.

Verfahren nach Anspruch 7, wobei die voreingestell-
te zweite Aufwartsstrecken-Steuerinformation auf
mindestens eine der folgenden Weisen bestimmt
wird:

die voreingestellte zweite Aufwartsstrecken-
Steuerinformation ist eine erste der mindestens
zwei zweiten Aufwartsstrecken-Steuerinforma-
tionen, die jeweils auf den mindestens zwei
zweiten Ubertragungsressourcen transportiert
werden;

die voreingestellte zweite Aufwartsstrecken-
Steuerinformation ist eine letzte der mindestens
zwei zweiten Aufwartsstrecken-Steuerinforma-
tionen, die jeweils auf den mindestens zwei
zweiten Ubertragungsressourcen transportiert
werden;

die voreingestellte zweite Aufwartsstrecken-
Steuerinformation ist eine zweite Aufwartsstre-
cken-Steuerinformation, die die hochste Priori-
tatunter den mindestens zweizweiten Aufwarts-
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strecken-Steuerinformationen hat, die jeweils Ubertragungsressource (bertragt.
aufden mindestens zwei zweiten Ubertragungs-
ressourcen transportiert werden; und 12. Vorrichtung nach Anspruch 11, wobei die voreinge-
die voreingestellte zweite Aufwartsstrecken- stellte zweite Aufwartsstrecken-Steuerinformation
Steuerinformation ist eine zweite Aufwartsstre- 5 aufmindestens eine der folgenden Weisen bestimmt
cken-Steuerinformation, die eine Verarbei- wird:
tungslatenz unter den mindestens zwei zweiten
Aufwartsstrecken-Steuerinformationen erfillt, die voreingestellte zweite Aufwartsstrecken-
die jeweils auf den mindestens zwei zweiten Steuerinformation ist eine erste der mindestens
Ubertragungsressourcen transportiert werden. 10 zwei zweiten Aufwartsstrecken-Steuerinforma-
tionen, die jeweils auf den mindestens zwei
10. Vorrichtung zum Ubertragen von Aufwartsstrecken- zweiten Ubertragungsressourcen transportiert
Steuerinformationen, dadurch gekennzeichnet, werden;
dass sie aufweist: die voreingestellte zweite Aufwartsstrecken-
15 Steuerinformation ist eine letzte der mindestens

ein Modul zur Bestimmung der ersten Ressour-
ce (100), das so konfiguriert ist, dass es eine
erste Ubertragungsressource fiir erste Auf-
waértssteuerinformationen und zweite Ubertra-

Steuerinformationen, die jeweils auf den min-
destens zwei zweiten Ubertragungsressourcen
transportiert werden, gleichzeitig auf der ersten
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zwei zweiten Aufwartsstrecken-Steuerinforma-
tionen, die jeweils auf den mindestens zwei
zweiten Ubertragungsressourcen transportiert
werden;

gungsressourcen fur zweite Aufwartssteuerin- 20 die voreingestellte zweite Aufwartsstrecken-
formationen bestimmt; und Steuerinformation ist eine zweite Aufwartsstre-
ein Ubertragungsmodul (110), das so konfigu- cken-Steuerinformation, die die héchste Priori-
riert ist, dass es, wenn sich die erste Ubertra- tatunter den mindestens zweizweiten Aufwarts-
gungsressource mit mindestens zwei der zwei- strecken-Steuerinformationen hat, die jeweils
ten Ubertragungsressourcen in einem Zeitbe- 25 auf den mindestens zwei zweiten Ubertragungs-
reich Uberschneidet, die erste Aufwartsstre- ressourcen transportiert werden; und
cken-Steuerinformation und mindestens eine die voreingestellte zweite Aufwartsstrecken-
der zweiten Aufwartsstrecken-Steuerinformati- Steuerinformation ist eine zweite Aufwartsstre-
onen gleichzeitig auf der ersten Ubertragungs- cken-Steuerinformation, die eine Verarbei-
ressource Ubertragt; wobei die mindestens eine 30 tungslatenz unter den mindestens zwei zweiten
der zweiten Aufwartsstrecken-Steuerinformati- Aufwartsstrecken-Steuerinformationen erflillt,
onen mindestens eine der Aufwartsstrecken- die jeweils auf den mindestens zwei zweiten
Steuerinformationen ist, die auf den mindestens Ubertragungsressourcen transportiert werden.
zwei zweiten Ubertragungsressourcen trans-
portiert werden, die sich mit der ersten Ubertra- 35 13. Vorrichtung zum Empfangen von Aufwartsstrecken-
gungsressource in dem Zeitbereich tiberschnei- Steuerinformationen, dadurch gekennzeichnet,
den. dass sie aufweist:
11. Vorrichtung nach Anspruch 10, wobei das Ubertra- ein zweites Ressourcenbestimmungsmodul
gungsmodul (110) aufweist: 40 (111), das so ausgelegt ist, dass es eine erste
Ubertragungsressource fiir erste Aufwértsstre-
ein erstes Ubertragungssubmodul, das so aus- cken-Steuerinformationen und zweite Ubertra-
gelegt ist, dass es die erste Aufwartsstrecken- gungsressourcen fur zweite Aufwartsstrecken-
Steuerinformation und mindestens zwei zweite Steuerinformationen bestimmt; und
Aufwartsstrecken-Steuerinformationen, die je- 45 ein Empfangsmodul (112), das so konfiguriert
weils auf den mindestens zwei zweiten Ubertra- ist, dass es, wenn sich die erste Ubertragungs-
gungsressourcen transportiert werden, gleich- ressource mit mindestens zwei der zweiten
zeitig auf der ersten Ubertragungsressource Ubertragungsressourcen in einem Zeitbereich
Ubertragt; Uberschneidet, die erste Aufwartsstrecken-
oder, 50 Steuerinformation und mindestens eine der
das Ubertragungsmodul (110) aufweist: zweiten Aufwartsstrecken-Steuerinformationen
einzweites Ubertragungssubmodul, das so kon- gleichzeitig auf der ersten Ubertragungsres-
figuriert ist, dass es die erste Aufwartsstrecken- source empfangt; wobei die mindestens eine
Steuerinformation und eine voreingestellte von der zweiten Aufwartsstrecken-Steuerinformati-
mindestens zwei zweiten Aufwartsstrecken- 55 onen mindestens eine der Aufwartsstrecken-

Steuerinformationenist, die auf den mindestens
zwei zweiten Ubertragungsressourcen trans-
portiert werden, die sich mit der ersten Ubertra-
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gungsressource in dem Zeitbereich tiberschnei- Revendications
den.
1. Procédé de transmission d’informations de com-

14. Vorrichtung nach Anspruch 13, wobei das Emp- mande de liaison montante, caractérisé en ce qu’il

Ubertragungsressourcen transportiert werden.

20

fangsmodul (112) aufweist: 5 comprend de :
ein erstes Empfangssubmodul, das so ausge- déterminer une premiére ressource de trans-
legt ist, dass es die erste Aufwartsstrecken- mission pour de premiéres informations de com-
Steuerinformation und mindestens zwei zweite mande de liaison montante et de secondes res-
Aufwartsstrecken-Steuerinformationen, die je- 170 sources de transmission pour de secondes in-
weils auf den mindestens zwei zweiten Ubertra- formations de commande de liaison montante
gungsressourcen transportiert werden, gleich- (21) ; et
zeitig auf der ersten Ubertragungsressource lorsque la premiére ressource de transmission
empfangt; chevauche au moins deux des secondes res-
oder, 15 sources de transmission dans un domaine tem-
das Empfangsmodul (112) aufweist: porel, transmettre les premiéres informations de
ein zweites Empfangssubmodul, das so ausge- commande de liaison montante et au moins
legt ist, dass es die erste Aufwartsstrecken- I'une des secondes informations de commande
Steuerinformation und eine voreingestellte von de liaison montante simultanément sur la pre-
mindestens zwei zweiten Aufwartsstrecken- 20 miére ressource de transmission (22) ; dans le-
Steuerinformationen, die jeweils auf den min- quel I'au moins une des secondes informations
destens zwei zweiten Ubertragungsressourcen de commande de liaison montante est au moins
transportiert werden, gleichzeitig auf der ersten I'une parmi des informations de commande de
Ubertragungsressource empfangt. liaison montante transportées sur les au moins
25 deux secondes ressources de transmission qui
15. Vorrichtung nach Anspruch 14, wobei die voreinge- chevauchent la premiére ressource de trans-
stellte zweite Aufwartsstrecken-Steuerinformation mission dans le domaine temporel.
aufmindestens eine der folgenden Weisen bestimmt
wird: Procédé selon la revendication 1, dans lequel la
30 transmission des premiéres informations de com-
die voreingestellte zweite Aufwartsstrecken- mande de liaison montante et d’au moins l'une des
Steuerinformation ist eine erste der mindestens secondes informations de commande de liaison
zwei zweiten Aufwartsstrecken-Steuerinforma- montante simultanément sur la premiére ressource
tionen, die jeweils auf den mindestens zwei de transmission comprend de :
zweiten Ubertragungsressourcen transportiert 35
werden; transmettre les premiéres informations de com-
die voreingestellte zweite Aufwartsstrecken- mande de liaison montante et au moins deux
Steuerinformation ist eine letzte der mindestens secondes informations de commande de liaison
zwei zweiten Aufwartsstrecken-Steuerinforma- montante transportées respectivement sur les
tionen, die jeweils auf den mindestens zwei 40 au moins deux secondes ressources de trans-
zweiten Ubertragungsressourcen transportiert mission simultanément sur la premiere ressour-
werden; ce de transmission ; ou,
die voreingestellte zweite Aufwartsstrecken- transmettre les premieres informations de com-
Steuerinformation ist eine zweite Aufwartsstre- mande de liaison montante et une information
cken-Steuerinformation, die die hochste Priori- 45 prédéfinie parmi au moins deux secondes infor-
tatunter den mindestens zwei zweiten Aufwarts- mations de commande de liaison montante
strecken-Steuerinformationen hat, die jeweils transportées respectivement sur les au moins
aufden mindestens zwei zweiten Ubertragungs- deux secondes ressources de transmission si-
ressourcen transportiert werden; und multanément sur la premiére ressource de
die voreingestellte zweite Aufwartsstrecken- 50 transmission.
Steuerinformation ist eine zweite Aufwartsstre-
cken-Steuerinformation, die eine Verarbei- Procédé selon la revendication 1, dans lequel, avant
tungslatenz unter den mindestens zwei zweiten la transmission des premiéres informations de com-
Aufwartsstrecken-Steuerinformationen erfillt, mande de liaison montante et d’au moins 'une des
die jeweils auf den mindestens zwei zweiten 55 secondes informations de commande de liaison

montante simultanément sur la premiére ressource
de transmission, le procédé comprend en outre de :
déterminer que les premieres informations de com-
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mande de liaison montante et les secondes informa-
tions de commande de liaison montante doivent étre
transmises simultanément.

Procédé selon la revendication 1, dans lequel les
premiéres informations de commande de liaison
montante sont des informations ACK de demande
de répétition automatique hybride, des informations
d’état de canal ou une demande de programmation ;
les secondes informations de commande de liaison
montante sont des informations ACK de demande
de répétition automatique hybride, des informations
d’état de canal ou une demande de programmation.

Procédé selon la revendication 2, dans lequel les
secondes informations de commande de liaison
montante prédéfinies sont déterminées d’au moins
'une des maniéres suivantes :

les secondes informations de commande de
liaison montante prédéfinies sont une premiére
information des au moins deux secondes infor-
mations de commande de liaison montante
transportées respectivement sur les au moins
deux secondes ressources de transmission ;
les secondes informations de commande de
liaison montante prédéfinies sont une derniére
information des au moins deux secondes infor-
mations de commande de liaison montante
transportées respectivement sur les au moins
deux secondes ressources de transmission ;
les secondes informations de commande de
liaison montante prédéfinies sont une seconde
information de commande de liaison montante
ayant la plus haute priorité parmi les au moins
deux secondes informations de commande de
liaison montante transportées respectivement
sur les au moins deux secondes ressources de
transmission ; et

les secondes informations de commande de
liaison montante prédéfinies sont de secondes
informations de commande de liaison montante
satisfaisant a une latence de traitement parmi
les au moins deux secondes informations de
commande de liaison montante transportées
respectivement sur les au moins deux secondes
ressources de transmission.

Procédé de réception d’informations de commande
de liaison montante, caractérisé en ce qu’il com-
prend de :

déterminer une premiére ressource de trans-
mission pour de premieres informations de com-
mande de liaison montante et de secondes res-
sources de transmission pour de secondes in-
formations de commande de liaison montante
(31); et
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lorsque la premiére ressource de transmission
chevauche au moins deux des secondes res-
sources de transmission dans un domaine tem-
porel, recevoir les premieres informations de
commande de liaison montante et au moins
I'une des secondes informations de commande
de liaison montante simultanément sur la pre-
miére ressource de transmission (32) ; dans le-
quel I'au moins une des secondes informations
de commande de liaison montante est au moins
'une parmi des informations de commande de
liaison montante transportées sur les au moins
deux secondes ressources de transmission qui
chevauchent la premiére ressource de trans-
mission dans le domaine temporel.

Procédé selon la revendication 6, dans lequel la ré-
ception des premiéres informations de commande
de liaison montante et d’au moins I'une des secon-
des informations de commande de liaison montante
simultanément sur la premiére ressource de trans-
mission comprend de :

recevoir les premiéres informations de com-
mande de liaison montante et au moins deux
secondes informations de commande de liaison
montante transportées respectivement sur les
au moins deux secondes ressources de trans-
mission simultanément sur la premiéere ressour-
ce de transmission ; ou,

recevoir les premiéres informations de com-
mande de liaison montante et une information
prédéfinie parmi au moins deux secondes infor-
mations de commande de liaison montante
transportées respectivement sur les au moins
deux secondes ressources de transmission si-
multanément sur la premiére ressource de
transmission.

Procédé selon la revendication 6, dans lequel, avant
laréception des premieresinformations de comman-
de de liaison montante et d’au moins l'une des se-
condes informations de commande de liaison mon-
tante simultanément sur la premiére ressource de
transmission, le procédé comprend en outre de :

déterminer que les premiéeres informations de
commande de liaison montante et les secondes
informations de commande de liaison montante
doivent étre transmises simultanément ; et/ou,
dans lequel les premiéres informations de com-
mande de liaison montante sont des informa-
tions ACK de demande de répétition automati-
que hybride, des informations d’état de canal ou
une demande de programmation ; les secondes
informations de commande de liaison montante
sont des informations ACK de demande de ré-
pétition automatique hybride, des informations
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d’état de canal ou une demande de program-
mation.

9. Procédé selon la revendication 7, dans lequel les
secondes informations de commande de liaison
montante prédéfinies sont déterminées d’au moins
'une des maniéres suivantes :

les secondes informations de commande de
liaison montante prédéfinies sont une premiére
information des au moins deux secondes infor-
mations de commande de liaison montante
transportées respectivement sur les au moins
deux secondes ressources de transmission ;
les secondes informations de commande de
liaison montante prédéfinies sont une derniére
information des au moins deux secondes infor-
mations de commande de liaison montante
transportées respectivement sur les au moins
deux secondes ressources de transmission ;
les secondes informations de commande de
liaison montante prédéfinies sont une seconde
information de commande de liaison montante
ayant la plus haute priorité parmi les au moins
deux secondes informations de commande de
liaison montante transportées respectivement
sur les au moins deux secondes ressources de
transmission ; et

les secondes informations de commande de
liaison montante prédéfinies sont de secondes
informations de commande de liaison montante
satisfaisant a une latence de traitement parmi
les au moins deux secondes informations de
commande de liaison montante transportées
respectivement sur les au moins deux secondes
ressources de transmission.

10. Appareil pour transmettre des informations de com-
mande de liaison montante, caractérisé en ce qu’il
comprend :

un premier module de détermination de ressour-
ces (100), configuré pour déterminer une pre-
miere ressource de transmission pour de pre-
mieres informations de commande de liaison
montante et de secondes ressources de trans-
mission pour de secondes informations de com-
mande de liaison montante ; et

un module de transmission (110), configuré
pour, lorsque la premiére ressource de trans-
mission chevauche au moins deux des secon-
des ressources de transmission dans un domai-
ne temporel, transmettre les premiéres informa-
tions de commande de liaison montante et au
moins I'une des secondes informations de com-
mande de liaison montante simultanément sur
la premiére ressource de transmission ;

dans lequel I'au moins une des secondes infor-
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mations de commande de liaison montante est
au moins 'une parmi des informations de com-
mande de liaison montante transportées sur les
au moins deux secondes ressources de trans-
mission qui chevauchent la premiére ressource
de transmission dans le domaine temporel.

11. Appareil selon la revendication 10, dans lequel le
module de transmission (110) comprend :

un premier sous-module de transmission, con-
figuré pour transmettre les premieres informa-
tions de commande de liaison montante et au
moins deux secondes informations de comman-
de de liaison montante transportées respective-
ment sur les au moins deux secondes ressour-
ces de transmission simultanément sur la pre-
miére ressource de transmission ; ou,

le module de transmission (110) comprend :
un second sous-module de transmission, confi-
guré pour transmettre les premiéres informa-
tions de commande de liaison montante et une
information prédéfinie parmi au moins deux se-
condes informations de commande de liaison
montante transportées respectivement sur les
au moins deux secondes ressources de trans-
mission simultanément sur la premiére ressour-
ce de transmission.

12. Appareil selon la revendication 11, dans lequel les
secondes informations de commande de liaison
montante prédéfinies sont déterminées d’au moins
'une des manieres suivantes :

les secondes informations de commande de
liaison montante prédéfinies sont une premiére
information des au moins deux secondes infor-

mations de commande de liaison montante
transportées respectivement sur les au moins
deux secondes ressources de transmission ;
les secondes informations de commande de
liaison montante prédéfinies sont une derniére
information des au moins deux secondes infor-
mations de commande de liaison montante
transportées respectivement sur les au moins
deux secondes ressources de transmission ;
les secondes informations de commande de
liaison montante prédéfinies sont une seconde
information de commande de liaison montante
ayant la plus haute priorité parmi les au moins
deux secondes informations de commande de
liaison montante transportées respectivement
sur les au moins deux secondes ressources de
transmission ; et

les secondes informations de commande de
liaison montante prédéfinies sont de secondes
informations de commande de liaison montante
satisfaisant a une latence de traitement parmi
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les au moins deux secondes informations de I'une des maniéres suivantes :
commande de liaison montante transportées
respectivement sur les au moins deux secondes
ressources de transmission.

les secondes informations de commande de
liaison montante prédéfinies sont une premiére

5 des au moins deux secondes informations de
commande de liaison montante transportées
respectivement surles au moins deux secondes
ressources de transmission ;

13. Appareil pour recevoir des informations de comman-
de de liaison montante, caractérisé en ce qu’il
comprend :

les secondes informations de commande de

un second module de détermination de ressour- 70 liaison montante prédéfinies sont une derniére
ces (111), configuré pour déterminer une pre- information des au moins deux secondes infor-
miere ressource de transmission pour de pre- mations de commande de liaison montante
mieres informations de commande de liaison transportées respectivement sur les au moins
montante et de secondes ressources de trans- deux secondes ressources de transmission ;
mission pour de secondes informations decom- 75 les secondes informations de commande de
mande de liaison montante ; et liaison montante prédéfinies sont une seconde
un module de réception (112), configuré pour, information de commande de liaison montante
lorsque la premiére ressource de transmission ayant la plus haute priorité parmi les au moins
chevauche au moins deux des secondes res- deux secondes informations de commande de
sources de transmission dans un domaine tem- 20 liaison montante transportées respectivement
porel, recevoir les premiéres informations de sur les au moins deux secondes ressources de
commande de liaison montante et au moins transmission ; et
'une des secondes informations de commande les secondes informations de commande de
de liaison montante simultanément sur la pre- liaison montante prédéfinies sont de secondes
miere ressource de transmission ; dans lequel 25 informations de commande de liaison montante
'au moins une des secondes informations de satisfaisant a une latence de traitement parmi
commande de liaison montante est au moins les au moins deux secondes informations de
'une parmi des informations de commande de commande de liaison montante transportées
liaison montante transportées sur les au moins respectivement surles au moins deux secondes
deux secondes ressources de transmission qui 30 ressources de transmission.
chevauchent la premiére ressource de trans-
mission dans le domaine temporel.
14. Appareil selon la revendication 13, dans lequel le
module de réception (112) comprend : 35
un premier sous-module de réception, configuré
pour recevoir les premiéres informations de
commande de liaison montante et au moins
deux secondes informations de commande de 40
liaison montante transportées respectivement
sur les au moins deux secondes ressources de
transmission simultanément surla premiére res-
source de transmission ; ou,
le module de réception (112) comprend : 45
un second sous-module de réception, configuré
pour recevoir les premiéres informations de
commande de liaison montante et une informa-
tion prédéfinie parmi au moins deux secondes
informations de commande de liaison montante 50
transportées respectivement sur les au moins
deux secondes ressources de transmission si-
multanément sur la premiére ressource de
transmission.
55

15. Appareil selon la revendication 14, dans lequel les
secondes informations de commande de liaison
montante prédéfinies sont déterminées d’au moins
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